Effect of melatonin on PCB (Aroclor 1254) induced neuronal damage and changes in Cu/Zn superoxide dismutase and glutathione peroxidase-4 mRNA expression in cerebral cortex, cerebellum and hippocampus of adult rats.
Polychlorinated biphenyls (PCBs) are one of the environmental toxicants and neurotoxic compounds which induce the production of free radicals leading to oxidative stress. Free radicals represent a class of biologically generated species that pose a potential threat to neuronal survival. Cu/Zn superoxide dismutase (SOD) and glutathione peroxidase-4 (GPx-4) are the key cellular antioxidant enzymes by which neurons and other cells detoxify free radicals and protect themselves from damage. Melatonin, an indoleamine plays an important role in neurodegenerative diseases as an antioxidant and neuroprotector. The aim was to carry out to investigate the effect of melatonin on PCB (Aroclor 1254) induced changes in histomorphology and Cu/Zn SOD, GPx-4 mRNA expression in selected brain regions of adult rats. Group I: rats intraperitoneally (i.p.) administered with corn oil (vehicle) for 30 days. Group II: rats injected (i.p.) with Aroclor 1254 (PCB) at 2mg/kgbw/day for 30 days. Groups III and IV: rats (i.p.) received melatonin (5 or 10mg/kgbw/day) simultaneously with PCB for 30 days. Groups V and VI: rats (i.p.) received melatonin (5 or 10mg/kgbw/day) alone for 30 days. After 30 days, rats were sacrificed and the brain regions were dissected to cerebral cortex, cerebellum and hippocampus. Activities of enzymatic antioxidants such as total SOD, Cu/Zn SOD, Mn SOD, glutathione peroxidase (GPx) were estimated. mRNA expressions of Cu/Zn SOD and GPx-4 were quantified by reverse transcriptase polymerase chain reaction (RT-PCR) method. Histological study was also observed. Specific activities of all antioxidant enzymes and mRNA expression of Cu/Zn SOD and GPx-4 were decreased in brain regions of PCB exposed animals. Neuronal damages were observed in all the brain regions. Exogenous melatonin supplementation retrieved all the parameters. These results suggest that melatonin protects PCB-induced oxidative stress and prevents neuronal damage in brain regions.